Background Ireland continues to rank among countries with the lowest breastfeeding initiation rates. National and regional studies also show that few women in Ireland who initiate exclusive breastfeeding continue to breastfeed for the recommended 6 months. Aim To assess the rate of exclusive and partial breastfeeding in Ireland at three time periods: birth to 48 h, 3-4 months following birth, and when the infant was 6-7 months old. Methods A longitudinal national cohort survey of 2527 mothers. Results Findings show that just 56 % (n = 1002) of mothers initiated breastfeeding at birth and, at 48 h, 42 % (n = 1064) of women were exclusively breastfeeding their babies. At 6-7 months, only 2.4 % of the 2527 mothers who took part, reported exclusive breastfeeding. Irish women were less likely to initiate breastfeeding (52.6 %) compared with Polish (82.2 %), British (64.5 %), and other nationalities (74.6 %). Multivariate analysis also revealed significant relationships between initiation and socio-economic variables, with mothers' health insurance status being of particular importance. Conclusion The results highlight the necessity to support the initiation and maintenance of breastfeeding in Ireland, in order to reduce rates of infant morbidity.
Introduction
Breastfeeding is promoted worldwide to ensure optimum infant and maternal outcomes. The World Health Organization [1] recommends that, wherever possible, infants should be fed exclusively on breast milk until 6 months of age and that breastfeeding should continue as part of the infant's diet for at least 2 years.
Breastfeeding rates in Ireland have historically been low when compared to other European countries, and stood at 44 % in 2005 [2] . Among 29 countries reported in 2003, Ireland had the lowest initiation rate behind Malta and France [3] . Targets set for Ireland in 2005 were to raise breastfeeding initiation and duration rates by two percentage points per year and to increase the breastfeeding rate by 4 % per year among families from lower socio-economic groups [2] .
Currently, there is no national, comprehensive system of collating data relating to breastfeeding at birth, or in the longer postnatal period following discharge from maternity care in Ireland. This makes it difficult to measure rates against targets to assess progress. The Economic and Social Research Institute figures from the national perinatal reporting system represent the only national data source currently available on infant feeding in Ireland, but there is a 2-year time lag between collection and availability.
In order to address the deficit in data, the Health Service Executive (HSE) commissioned a national study to determine the rate and duration of breastfeeding. The study aimed to assess the rate of exclusive and partial breastfeeding at three time periods: from birth to 48 h, at 3-4 months following birth, and when the infant was 6-7 months old. Data were collected from April to October 2008 and descriptive analysis took place throughout 2009. Multivariate analysis was undertaken subsequently to determine the factors influencing the initiation and continuation of breastfeeding.
Methods
Ethical approval was granted by the Faculty of Health Sciences Ethics Committee, Trinity College Dublin, and all hospitals were involved.
Phase 1 involved a survey of infant feeding practices at 48 h or at discharge, whichever was earlier. Women who gave birth to live babies at 24 weeks gestation or greater in the 20 maternity hospitals/units (or under the care of the 19 independent midwives) in the Republic of Ireland during the month of April 2008 were asked to take part, and 2527 did so, a 33 % response rate.
All 20 maternity units and all 19 independent midwives participated in this survey, providing a nationally representative sample of mothers for the Republic of Ireland. All mothers who were seen by the independent midwives responded (n = 8, 100 %), but response rates for each of the hospitals varied from 6-70 %, thus data for initiation and prevalence of breastfeeding by hospital of birth could not be relied upon for accuracy. Midwives were asked to distribute the questionnaire because of their access to mothers and their ability to assess those who met the inclusion criteria.
It is impossible to determine how many women were offered the opportunity to participate but declined. To assess the effect that non-response to Phase 1 may have had on the findings, comparative analysis was undertaken with the National Perinatal Reporting System (NPRS) 2006 data [4] . This showed that the sample achieved in this survey was broadly similar in demographic terms (mean age, marital status, and birth order) to the sample achieved in the NPRS 2006 survey.
Inclusion criteria
All women who gave birth to a live infant, at 24 weeks gestation or greater, during the recruitment period for the study were eligible to participate.
Exclusion criteria
Women were not eligible if they had given birth to a stillborn baby or their baby had died within the first 48 h after birth.
Phase 2 (at 3-4 months postnatal), consisted of a postal survey of all participating women, of whom 72 % (1826) responded. A further postal survey was also used for Phase 3 (6-7 months postnatal), for the 621 mothers who were breastfeeding when they completed Phase 2. Of these, 461 women (74 %) responded.
Questionnaires for all phases were adapted from a welltested instrument used in the United Kingdom [5] . Final questionnaires were pre-tested for face/content validity with a total of 38 postnatal women and 18 clinicians. A test-retest exercise with 20 postnatal women gave a Kappa statistic of 0.87-1.0, indicating very good reliability. Surveys were translated into Polish, Latvian, Lithuanian, Irish, French, and Portuguese so that these would be available should any of the women prefer to use them.
Quantitative data were analyzed using The Statistical Package for the Social Sciences [6] . Sample characteristics are described in this paper using percentages, means or medians, and standard deviations, and comparative analyses used Chi-square tests.
Lack of precision and consistency in defining breastfeeding has, in the past, led to problems with the interpretation of data and consequent difficulty in drawing comparisons between studies [7] . For this reason, the definitions recommended by the World Health Organization [8] were adopted in this study. Initiation of breastfeeding therefore includes all infants who have received breast milk (either direct from the breast or expressed).
Results
The reported results are based on Phase 2 data (n = 1826), since the purpose of Phase 1 was primarily the recruitment to the study. Initiation rates are consistent between both phases.
Forty-one percent of women (n = 747) were having their first baby and 1072 (59 %) were having their second or subsequent baby (7 missing), consistent with National Perinatal Reporting System (NPRS) figures for women having their first (41.1 %) [4], or second and subsequent, baby (58.9 %) [4] .
The majority had private health insurance (66 %, n = 1198), were married (76 %, n = 1374), and employed (77 %, n = 1388). Mean age was 31 years with 39 % (n = 659) aged 30-34. This is also consistent with national figures, with 34 % of mothers in this age group [4] .
Fifty-six percent (n = 1002) of mothers who responded to phase 2 (n = 1862) initiated breastfeeding at birth. By 48 h (or on discharge, if that was earlier), 42 % (n = 1064) of women were exclusively breastfeeding their babies, with a further 13 % (n = 307) breast and bottle feeding.
Professional, managerial, and technical workers were more likely to initiate breastfeeding (70 and 69 %, respectively) than those in non-manual, semi-skilled, skilled or manual employment (37-51 %).
Among mothers who discontinued breastfeeding between birth and completion of Phase 2 (3-4 months) of this survey, 35 % (n = 153) did so in the first 2 weeks. By 1 month, more than half the mothers (55 %, n = 243) were fully formula feeding. At 3-4 months, the rate of exclusive breastfeeding had declined to 19 % (n = 347), with 66 % of infants (n = 1205) formula fed and 15 % (n = 271) partially breastfed at this point (Table 1) .
Irish women were less likely to initiate breastfeeding (n = 785, 52.6 %) compared with British (n = 40, 64.5 %), Polish (n = 37, 82.2 %), and other nationalities (n = 138, 74.6 %). At 3-4 months, only 234 (16 %) Irish women were exclusively breastfeeding.
The age of the mother was a significant factor in the initiation of breastfeeding (v 2 = 40.08, df = 7, p \ 0.0001). The younger the mother when she gave birth, the less likely she was to initiate breastfeeding. Among mothers who initiated breastfeeding, those who were aged 40-44 were the most likely to be exclusively breastfeeding at 3-4 months (48 %, n = 25 of the 82 women in that group). The average length of stay in hospital was 3 days, with 62 % of women who gave birth in hospital (n = 1107) going home on or before this point. Length of stay was not found to be a significant factor on rates of breastfeeding (v 2 = 20.41, df = 5, p \ 0.157).
Those mothers who said that most of their friends breastfed their babies were more likely to breastfeed at birth (79 %) than those whose friends and family used formula feed (47 %) (v 2 = 96.56, df = 3, p = \0.0001). This suggests that peers are influential in a mother's choice of infant feeding method.
At 6-7 months, 18 % of the 461 mothers who were breastfeeding at 3-4 months were exclusively breastfeeding (n = 61).This is 6 % of the 1002 mothers who had breastfed their infants at birth, and only 2.4 % of the 2527 mothers who joined the study.
Univariate analysis revealed that maternal characteristics such as employment status, parity, social class, health insurance status, marital status, and education level attained were significantly associated with breastfeeding initiation (Table 2) .
The behavior and attributes of breastfeeding and formula feeding mothers were compared by multivariate analysis using log-linear modeling. Small values of likelihood ratio (Chi-square) mean a good model in log-linear analysis.
Multivariate analysis revealed several significant relationships between socio-economic variables and initiation of breastfeeding. In particular, mothers' health insurance status mediates the effect of several other variables ( Table 3) .
Type of first feed by marital status and private health insurance is a significant 3-way interaction (v 2 11.23, df = 2, p = 0.004). The odds ratio is 2.92 with a 95 % confidence interval (CI) of 1.83-4.65 indicating that the odds ratio of breastfeeding is significantly greater for single mothers with private health insurance compared with single mothers without private health insurance. This is not the case for married mothers, with an odds ratio of 1.20 (95 % CI 0.92-1.54).
The odds ratio of breastfeeding due to insurance status, 2.92 for single mothers and 1.20 for married mothers, is significantly different, indicating that marital status affects the odds of whether a mother with private health insurance will breastfeed (Table 4) .
Multivariate analysis establishes that having private health insurance mediates the effect of other socio-economic variables when determining breastfeeding initiation. Additionally, having been breastfed as an infant is a significant predictor of breastfeeding, and remains the case irrespective of health insurance status. Type of first feed by how the mother was fed as an infant and private health insurance is a significant 3-way interaction (x 2 7.184, df = 2, p = 0.028).
However, the odds ratio for mothers who were formula fed as infants and breastfed their own infants at Mothers who indicated that they do not know how they were fed as infants and have private health insurance are also more likely to initiate breastfeeding (OR 1.51, 95 % CI 0.83-2.74) than their counterparts without health insurance (OR 0.76, 95 % CI 0.48-1.10).
Discussion
The breastfeeding initiation rate in this study of 56 % suggests that there would appear to be a marginal upward trend in the proportion of mothers breastfeeding in Ireland through the first decade of the twenty-first century, findings that have been corroborated by a recent cohort study [9] . However, this falls well below the 2 % increase per year targeted in the national breastfeeding strategy [3] .
This nationally representative study is the first to measure breastfeeding prospectively following discharge from hospital, since 1986 [10] . In the United Kingdom, national surveys have been undertaken every 5 years since 1975 and have enhanced the initiation of breastfeeding by allowing resources to be targeted more effectively at those mothers and communities requiring breastfeeding promotion [5] . The low rate of exclusive or even partial breastfeeding at 6 months indicates that very few women and infants in Ireland are receiving the benefits of breastfeeding for the duration recommended by the World Health Organization [1] . Significantly, when findings for Irish women are viewed separately from those of other nationalities who responded to the survey, it is apparent that rates among Irish women remain consistently lower than those of their non-national counterparts.
Our findings suggest, therefore, that any future recording system must take account of nationality when recording breastfeeding initiation and duration. In 2008, 22.5 % of all births in Ireland were to non-Irish born women, which is an increase of 7 % from 2004 [4] . This information, combined with the knowledge from this and other studies [10, 11] that this group is more likely to breastfeed their infants, suggests that although NPRS figures indicate a marginal increase in the rate of breastfeeding initiation, this may not have occurred among Irish women and any increases that have occurred might result from the changing characteristics of mothers giving birth in Ireland, such as nationality [12] . This raises questions about the effectiveness of the national breastfeeding promotion strategy [13] in increasing breastfeeding rates among Irish women, as this policy initiative would appear to have had relatively little impact.
This study has also highlighted numerous pertinent and potentially modifiable factors associated with breastfeeding initiation in Ireland. Multivariate analysis demonstrates for the first time in Ireland that private health insurance mediates the effect of other pertinent socio-economic variables and should be considered when targeting interventions that aim to increase breastfeeding initiation. Data linking breastfeeding to socio-economic status have been well established in the literature [4, 5] . Large increases in health insurance premiums of up to 45 % since 2008 are likely to have reinforced the disparity between those who can and cannot afford health insurance, and consequently socio-economic status. While maternity care is provided free of charge for all women who are ordinarily resident in Ireland, under the Maternity and Infant Care Scheme, health insurance status among pregnant women is a strong indicator of socio-economic status and, accordingly, of breastfeeding initiation. Interventions targeting particular socio-economic groups have been undertaken and show variable effectiveness with greater increases resulting from needs-based, informal repeat education [13] . This study demonstrated that such interventions should be considered and implemented, targeting Irish women from lower socioeconomic groups, without health insurance, in an attempt to increase breastfeeding initiation in this context. These data also highlight the need for a comprehensive, national system of monitoring breastfeeding rates at predetermined intervals, and any related or contributory factors, in order to assess the ongoing success of current, and any future, breastfeeding promotion strategies directed toward rates of initiation. The findings suggest the need to consider nationality when targeting future initiatives that support women to make informed decisions about infant feeding. Additionally, an urgent review of the national strategic action plan is required, alongside local and hospital initiatives that propose to promote and support breastfeeding in Ireland. These findings provide a basis for future interventions aimed at increasing breastfeeding rates in Ireland. These changes are essential in order to ensure optimal health outcomes for mothers and infants in Ireland. Study limitations include the response of 33 % of population, but congruence with findings of other research and with demographic data for Ireland provides re-assurance that the sample was representative of the overall population of women giving birth in Ireland. However, it is possible that over-sampling of women who were breastfeeding at birth may have occurred. Some midwives in distributing the questionnaire may have interpreted the focus of the survey as being to assess breastfeeding and, therefore, may have been more inclined to give the Phase 1 questionnaire to women who were breastfeeding rather than those who were formula feeding.
There was wide variation in response rates among the different sites. Thus, non-responses may have introduced some bias into the findings. However, the large number of women who took part still provides extremely useful, unique data for understanding breastfeeding in Ireland at the end of the first decade of the twenty-first century. However, the low sample size achieved in some units might limit the ability to make broader generalizations from the results to specific parts of Ireland.
